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SPECIAL OBSERVATIONS.
SOLAR AND SKY RADIATION MEASUREMENTS DURING OCTOBER, 1919.

By HerperT H. Kmsaiy, Professor of Meteorology, in Charge.

[Dated: Solar Radiation Investigations Section, Washington, Nov. 26, 1919.]

For a description of instrurmnental exposures, and an
account of the methods of obtaining and reducing the
measurements, the reader is referred to the REview for
January, 1919, 47:4.

The monthly means and departures from normal in
Table 1show that radiation measurements averaged below
October normal values at Washington and Lincoln,
where the month was an unusually cloudy one, and
slightly above normal at Madison and Santa Fe.

TasLE 1,—Solar rediation intensities during October, 1919.
[Gram-calories per minute per square centimeter of normal surface.]
Washington, D. C.

Sun’s zenith distance.

)
0.0° | 48.3° | 60.0° | 66.5" i 70.7° | 73.6° | 75.7° | 7T7.4° | 78.7° | 79.8°
Date. ] —_
Air mass.
1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 50 | 5.5
A M, eal,
Oct. 3....... 0.81
7.. 0.
8... 1.01
11... 0. 0,89 0,
20... 0. 0.79 0. 66 0.
28.. L 1.06 0.96 0.85
Monthly
means.....|.ce.... 1.16 ] 1.08! 0.98| 0.91; 0.84| 0.75] 0.24 | 0.69 |(0.66)
Departure
from 11-
year nor-
mal........]..c.a.. —0,06 {—0.03 |—0.04 [—0.01 |—0.02 |—0.06 [—0.04 |—0.07 |—0.07
P. M.
Oct 3 .............. 1,12| 0.98) 0.90] 0.79! 0.70 | 0.64 | 0.58 |.......{-ccu-.
13... SO i IS NS RSN ISR
D ! P
18ceeeadiieeiad] L21 |oieianfeacnad]icnannatannannd]s
20
1 ] P T rs
T P PO (s Pt JL LS - T TP PO FPO
Ay (0.94) (oso)!
means. . . 0.58) {(0.57) |..
Departure ( ) |¢ !
from 11-
year mnor-
mal........fceun... ~0.03 |—0.12 !—0.08 (—0.05 |—0.09 |—0.13 |—~0.13 |—0.10 ]......
Madison, Wis.
AN i
Oct. g ....... 1.31 | 1,29 1.23 | 1.17

0.79

Monthly
(0.88)] (0.92)|......

MeNS.....|oeueenn .29 t.14( L1I5| LoO4! 0.98| 0.9
Departure
from 10- :
year mnor- i
mal.............. +0.03 |—0.02 |+0.04 |4-0.00 |+0.02 |+0.07 {40.11 {40.23 |

(1.30)

Departure
from 10- |
year nor-
mal........ | ....... —0.01 |+4-0.05 (+0.04 [+0.06 |+0.06 {.......

! Extrapolated and reduced to mean solsr distance.

TABLE 1.—Solor radiation intensitics during Cetober, 1919 Continued.
[Gram-calories per minute per square centimeter of normal surface.]

Lincoln, Nebr.

Sun’s zenith distance.
! | i
0.0° : 48.3° | 60.0° | 66.5° | 70.7° l 73.6° | 75.7° | 77.4° | 78.7° | 79.8°
Date. | |
Air mass.
i
1.0 15 2.0 2.3 3.0 3.5 4.0 4.5 50 | 55
cal cal cal. | cal eel. cal eal. cal cal. | cal
Oct. Buceee]icocenilonannas [ § U P 0.901 0.8L] 0,78 |.oeooifeemanii]enanns
TS P— 1.33 ) L24| L1t jiies ciferamanifeaacees]imaeenaemanianfoannee
Tooeeo 10521 L4001 L2737 L17 [aucacacfecececn|anemnnc]anananefrnanacafancens
b TR IR PR L27| LO2|emciifonecied]onnadoinmiadanaaaaiuaaae
2 TR RPN PRI FSR P L16 | .06 |oceeeaauamennc]eraread)annnns
Monthly
means.....[..c..en (1.36)| 1.22] 112 | (1.03)} (0.94)] (0.78)[..ccucfemernac]ennnnn
Departure
from 5-year
normal....[....... £0.00 [—0.05 [—0.10 [—0. 13 [—0.12 |—0.22 }.......|cceceecfunnee
P. M.
Oct. 7....... 1.12] 102} 0.94
enmaen 113 L05| 0.97
22....... L] 0.9 | 0.8
28..cnans 122 L13| 107
Monthly
means. .... 13| L.04| 0.96] 0.90 | (0.80)| (0.83){(0.70)
Departure
lrom:'n-lyear
normal....|....... —0.05 |—0,02 (—0.02 [—0.04 {—0.06 |—0.06 |—0.10 {—0.03 |—0.12
Santa Fe, N. Mex.
A m. I
(671 ') VRPN PRI PRI [P i NN L28 | L22|..cc..iivencnefacaces
1 A ! P 1,18} 1,13} 1.07| 1.01
.1 IR RPN (RPN P PR Y L2% |oeeedeemmaitossancs]aenenn
) VRPN RO PRI SRR PRI By L16|....... L10 |eocceaifeanenn
Monthly
b TX:T - DR PR (R ) 1.23 | (1.20)] (1.12); (1.07){(1.01)
Departure
from 7-year
normal. .. .o foeei e, +0.04 |+0.04 [—0.01 |—0.03 |-0.06
P. M,
Oct. 3.......].ceneen 154 | 151 |ceecena]fomcocanfonreacfunniafiaeciad]anmaiad]enanee
10.cccecfaneeenafanonnaclennanas 133 1.20| L18|...cccfeeecincfecoanedfaanaan
' PR PR P [, 1,34 ....... b 5 L I SRR PP PP, P
21.. 1.52| 1.46| 1.36| 1.30| 118 ) L15{..ccc.fceecucafocncan
. S R PR P S 1251 L17| 109 . cc...]ececenifanaaean
L ) [N P 127 | 1.23| L19! 115 |..ccceleennnn
Monthly
means.....[....... (1.53)] (1.48)| 1.34] 1.28| L19]| L 14 (L15)|....... reaces
Departure
!rom3-lyear
normal... |....... +0.00 |+0.09 (4-0.03 |+0.04 |4-0.03 ;40.04 [4+0.13 |.......[......

1 Extrapolated and reduced to mean solar distance.

Table 3 shows a deficiency of radiation at all three
stations, amounting to 21 per cent of the October normal
at Washington, 19 per cent at Lincoln, and 13 per cent
at Madison.

The skylight polarization measurements made at
Washington on 4 days give a mean of 55 per cent, with a
maximum of 63 per cent on the 28th. At Madison,
measurements made on 7 days give a mean of 66 per cent,
with & maximum of 71 per cent on the 6th. These are
average values for October for Madison, but are below
the average for Washington.
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TasLE 2.— Vapor pressures at pyrheliometric stations on days when solar

88UTES @ he TaBiLE 3.—Daily totals and departures of solar and sky radiation during
radiation intensities were measured,

October, 1919.

[Gram-calories per square centimeter of horizontal surface.]
Washington, D. C. Madison, Wis. Lincoln, Nebr. Santa Fe, N. Mex.
T ; | Departures from Excess or deficiency
Date. [Sa.m.Sp.m.[{ Date. [Sa.m.3p.m.| Date. |8a.m./8p.m.|| Date. |{Sa.m.[Sp.m. Daily totals. ! normal. since first of month.
Day of month. I [
1919, | mm. | mm. {| 1919, | mm. | mm. {| 1919, |mm. |mm. || 1019. | mm. | mm. ‘Wash-| Madi-| Lin- [ Wash{ Madj-; Lin- || Wash- | Madi-| Lin-
Oct. ?15. %1 16.79 |{ Oct. 6 | 7.29 | .81 || Oct. 3 |12.68 1;.37 Oct. 3 | 3.51 j:’jﬁ ington.| son. | coln. ||ington.| son. ](‘-0111- ington.| son. | coln.
9. 14 7/6.50] 6. X . 4.57 | 457 i |
8 [ 3,51 175 475 - ;
v 11 |14.60 La6 | 1.96 cal cal. cal. || eal. cal, cal. al. cal. eal.
B 13516 2.57 | .49 1 77| 73 300, —256 —213] — 64 — 256|— 213 — 64
16 [18.20 3.001 3. -2 150] 152! 438 —119/ —13Y 73| — 405;— 344 9
B 181558 3.45 1 3.45 3 395 133 36l 69 —147 i) — 336~ 491 13
& 20538 5.7 3.00 4 208 94 125 — 27 —1.‘12| —22% — 383|— B73— 215
A 27 (14.10 3.99 | 2.36 5 230 108 428 — 9 —167[ W — 453~ 840|— 137
B 23 118,20 | 757 fce e e e e 6 199 a08 441, —118) 139 W — 571— 01— 41
. 7 416 380 460 103 115 1Y) — 48%:— 586 78
5 110 356 55” 100) 95 —281| — 368|— 4911~ 203
9 }40 204 37S|, —167] 7 46 —~ 535;— 4%4]— 157
10.. 342 257 369!: 39) 5| 42{| — 406!— 179— 115
.. 331 a3sel  asal 3 12| 1enll — 463~ 3me| 46
12 48 358 4100 —249) 114 92 — 714‘— 244 138
13 390 227 903:' 07 — 13f —21%/| — B17— 257|— S0
14 lild 143 104" —2241 — 93( —205l — SiE— 3501— 285
15 221 124 75 — 66( —1n8| —220(f — Q07— 455— 514
16 3 37 332 25 By all - ssol— 370~ is2
17 179) 356 418 —104 129) 1231 — 9%8— 21|~ 359
1% 328 220] 3L 17 — 4 23| — 939'— 245-- 336
19 327 128 1231 48] — 94| —163) — 801— 33u/— 499
20 363 121 409 ST — 98 127 — S04|— 437|— 372
50, : :
167) 3 sl| —1,63 o5l
1| 56, 73! 51'I —170 —121f -—-1e2 —1 s00l—1,027]—1,73¢
) S 22U| 242 = 34 s ~ 20] —1,843|— 979(—1,759
Decade departure. . ...... e temerenereneseeaaen | —1,039{— 542/—1,387
Excess or deficiency since first of year . . ..e....ee... Gr.cal.....

“\Per cent ..

—6,842|—4, 636|— 4,293
— 60— 42734




